Cardiovascular disease is the leading cause of death in adults in both the United States and Argentina. Scientific literature has consistently shown the effects of behaviors and risk factors on cardiovascular health; however, few have investigated cardiovascular behaviors and risk factors in early adulthood. We assessed the associations between main cardiovascular behaviors and cardiovascular risk factors among 594 young adults in a crosscultural analysis between the United States and Argentina through a webbased survey and vital statistics measurements. We tested our data through principle component analysis, bivariate correlations, and independent sample T-tests.After thorough analysis we saw that, cross culturally, correlations exist between cardiovascular risk factors and behaviors that are consistent in both populations. Health habit, health knowledge, health history and BMI are all significantly correlated with mean arterial pressure. T-tests showed that population groups with a higher risk factor mean also had lower behavior means, indicating that populations with poor cardiovascular behaviors correlate with an accumulation of cardiovascular risk factors. In conclusion, young adults with low prevalence of cardiovascular health behaviors have low prevalence of cardiovascular health risk factors.
INTRODUCTION
Throughout much of the world, cardiovascular disease (CVD) is the leading causes of adult death [1] . In both the United States and Argentina, CVD annually accounts for over one third of adult mortality [2] , [3] . Additionally, CVD is the primary cause of death among Hispanic and Latino populations in the United States [4] and this is often attributed to the low socioeconomic status held by a large proportion of these populations. Research shows that middle-age individuals with a low CVD risk profile, defined as the levels of established modifiable CVD risk factors, [5] have dramatically lower mortality rates, greater longevity, and substantially lower rates and risks for CVD events in comparison to individuals without a lowrisk profile [5] - [8] . Furthermore, a low risk profile in middle age is associated with higher quality of life and lower Medicare charges in advanced age [6] , [9] , [10] .
There is substantial epidemiological evidence that shows that a person's risk for cardiovascular disease will be dramatically lower if he or she can maintain optimal levels of risk factors until middle age. Additionally, his or her survival will be markedly longer than that of a person who has developed one or more risk factors [11] - [13] Primary prevention is viewed as the principal mean to halt the onset of CVD, yet most studies of modifiable behaviors and CVD risk factors examine older adults and elderly, [14] - [17] while few studies have investigated behaviors and CVD risk factors in early adulthood [18] . There have been recent studies that examine, in the young adult population, the association between cardiovascular risk factors and behaviors with cardiovascular health, as measured by carotid intima thickness. Additionally, the prevalence of the ideal cardiovascular (CV) health metric has been studied in populations around the globe, however it 118 has been mostly focused on country groups that are primarily of caucasian ethnicities, such as Finland, Australia, and the United States. [19] We chose to examine a primarily caucasian population group against a primarily hispanic population group to assess whether there are differences in CV behaviors and risk factors between the two countries and whether the associated trends between behaviors and risk factors is a universal trend or not.
While studying in Argentina, we proposed and conducted a cross-cultural comparative study designed to evaluate ideal CV health in young adults in both the United States and Argentina by assessing the association between cardiovascular health behaviors and risk factors as a means to prevent the onset of cardiovascular disease. Ideal cardiovascular health is defined as optimal levels for four behaviors -body mass index (BMI), smoking, physical activity, and diet, and three CV risk factors -blood pressure, fasting plasma glucose, and cholesterol [19] , [20] Additionally, ideal CV health has been associated with CV morbidity [21] andthe number of ideal CV health metrics is associated with lower CVD and general mortality [22] , [23] . Due to the limited funding and resources available in both locations, we chose to examine one easily assessable risk factor, blood pressure, against composites of the four listed behaviors. We focused on the relationship of the risk factor and behaviors in these two populations, keeping socioeconomic status, age, and nationality in each population constant. We hypothesized that the poor CV behaviors would be associated with poor CV risk factors. Additionally, we hypothesized that the relationship between risk factors and behaviors is homogeneous in both countries.
RESEARCH METHOD
In the fall of 2011,students at Pepperdine University, in Malibu, California, were invited to participate in an IRB sanctioned, voluntary web-based survey. Also in the fall of 2011, students at Universidad Católica de Argentina (UCA), in Buenos Aires, Argentina, were invited by a team of cardiology residents and a Pepperdine research student to participate in the same research project. A data collection station was set up at UCA School of Medicine while residents and the researcher invited Argentine students to voluntarily participate study, using a hard copy of the web based surveythat had been translated into Spanish. After the students completed the survey, the residents and the student research, under the supervision of the attending cardiologist, collected the students' data.
The web-basedsurvey assessed student development in the areas of current medical information, personal health history, family health history, personal habits, and knowledge of cardiovascular health. The survey assessed demographic information as well. The survey included 35 items, exclusive of the demographic questions, to be answered by the participant, as well as 11 items to be measured by the study administrator to assess the students' current cardiovascular health. Participants responded to 27 yes or no questions, and 8 fill in the blanks.
A Spanish paper copy of the web based survey was created for the research group in Buenos Aires, Argentina. The survey was created by an Argentine cardiologist with the assistance of the student researcher in Argentina. The context of the consent form and all survey questions remained the same between the English web survey and the Spanish paper survey, as outlined below. 1. Demographic Form:Demographic information was collected by means of a self-report document in which participants were asked their age, sex, class standing, college major, ethnicity, and campus mailbox and email address (for Pepperdine students only, as a means of receiving the participation gift card). 2. Personal Health History:Information was self reported and consisted of 11 items categorized under blood pressure, dyslipidemia, and diabetes. 3. Health History of Parents:Participants were provided a list of 6 conditions contributing to cardiovascular health, and were asked to identify those that their parents have or have not suffered from, or if the student does not know. 4. Personal Habits: Participants self reported their weekly habits. The section consisted of 17 items examining patterns in sleep, smoking, diet, and exercise. 5. Knowledge:Participants were asked3 comprehensive questionsto assess their knowledge of cardiovascular health and risk factors. In each question participants will be presented with a list and asked to identify various parts. For example, "Given the following 11 risk factors, identify the 4 that are most directly correlated with cardiovascular disease." 6. Current Medical Information: After completing the survey, Pepperdine students were invited to join researchers outside of the Pepperdine Waves Café between the hours of 12:00-16:00. There the students' heart rate and blood pressure were taken by a survey administer (supervised by a certified nurse's assistant) and recorded alongside their survey results. Students who had not taken the survey were invited to complete the survey on paper and have their vitals taken upon immediate completion. In Buenos Aires, 
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119 the cardiologists and student researcher set up a data collection area in the UCA School of Medicine plaza. Students were approached and invited to participate in the survey and have their vital statistics measured. Blood pressure was measured using an automated sphygmomanometer device (Omron, model HEM-705CP, Omron Healthcare Inc., USA). The blood pressure cuff was placed around the right upper arm. Systolic and diastolic blood pressures were measured by the blood pressure cuff as well as heart rate. Three baseline BP readings were taken at 2-min intervals by one of the investigators, while another investigator chatted amicably with the subject to dispel nervousness. An average of the 3 measurements was used for analysis. The average systolic and average diastolic values were used to calculate the mean arterial pressure by the formula: MAP = [(2xDiastolic Avg.) + (Systolic Avg.)]/3 Height and weight values were self reported by the participants as they were not comfortable having these measurements in public. The values were reported in inches and pounds, respectively, and both were later converted to centimeters and kilograms, respectively, during data scrubbing and analysis and were used to calculate the individuals BMI, using the formula:
After taking the survey, UCA students had their height, weight, blood pressure, and heart rate measured. A portable stadiometer was used to measure height in centimeters, and a portable digital weigh scale was used to measure weight in kilograms. An Omron HEM 629 wrist blood pressure monitor was use to collect the participants resting blood pressure and resting heart rate. Three measurements were taken of both the participants blood pressure and heart rate. An average of the three measurements for both blood pressure and heart was used for analysis.
RESULTS AND ANALYSIS
Participants were surveyed once, and data was analyzed using SPSS. Over 1,000 students were invited to participate in this research study. After a process of data scrubbing, 594 participants were eligible for analysis. The data scrubbing process included deleting data of participants not born in either USA or Argentina, purging subjects with incomplete surveys, and eliminating survey responses from students who did not have their vital statistics (heart rate and blood pressure) measured. As a result, we were able to record results as follows: Argentine sample size = 399, female subsample size = 241, male subsample size = 158; USA sample size = 195, female subsample Size = 101, male subsample size = 94. We organized our survey and vital statistics measurements into eight variables. Although heart rate in literature is not considered a cardiovascular behavior or risk factor, it was included in our study to investigate the possibility of heart rate being a factor of cardiovascular health, since it is so closely related with the functioning of the cardiovascular system. 2) based on family health history: high cholesterol, diabetes, coronary artery disease, heart failure, stroke, and lower limb artery disease. 7) Health Knowledge Score: a composite score equal to the sum of the following binary scores (incorrect knowledge = 1, correct knowledge = 2) based on individual's knowledge that: diabetes causes CVD, high cholesterol causes CVD, smoking causes hypertension, smoking causes myocardial infarction, smoking causes stroke, and smoking causes CVD. 8) Health Habit Score: a composite score equal to the sum of binary scores (No = 1, Yes = 2) based on the following personal health habits: fast food consumer, participant regular exercise, daily consumer of two or more fruit & vegetable items, daily consumer of diet soda, daily consumer of soda, former smoker, and current smoker. Given the number of indicators in our data set, we began our analysis by conducting principle component analysis (PCA) to determine how variation in this ensemble of variables may best be explained. Our PCA reveals that three variables from our sample explain over 58% of sample variation. These are BMI, MAP, and pulse. In addition, 21% of variation is due to contributions made by the country in which a subject was studying and gender ( Figure 1 ). The remaining variation is attributable to self reported personal health information. The principal components themselves and personal health history belong to the list of 7 indicators of CV health as identified by the American Heart Association. [17] These 7 indicators are comprised of 3 risk factors: blood pressure, fasting plasma glucose, and cholesterol, and 4 behaviors: BMI, smoking, physical activity, and diet. Moreover, because we gathered data in two countries and across both sexes and because we wish to help subjects increase their understanding of CVD risk -prompting our desire to capture CVD knowledge, we included several questions about general CVD knowledge. As a result of the principal component analysis, we measured the bivariate correlation of these 28 pairs of variables, giving us the correlation matrix depicted in in Figure 1 . In addition, we captured the PCA variance analysis as shown in Figure 2 . From these we can see that the most critical variables that contribute to the variation in the data are, in decreasing order of importance -BMI, MAP, and pulse. Therefore, in our modeling of data, we have focused on determining the ways that variables 4-8 drive the first three variables.
1) Body Mass Index (BMI):
Our underlying hypothesis is that each of the variables -BMI, MAP, and pulse -are negatively correlated with health history, knowledge, and health habit. However, because BMI is a CV behavior while MAP is a CV risk factor we predicted that BMI and MAP are pairwise positively correlated. Pulse is unknown to be either a behavior or risk factor but because it is one of the principal variables of variation along with BMI and MAP, we predicted that pulse is also positively correlated with both BMI and MAP. The correlations in Figure 2 largely confirm our hypotheses, with the exception of pulse vs BMI and health history, both of which require further investigation. Further analysis of the correlation by gender and country revealed that the only significant value is female argentine students, for whom BMI vs. pulse correlates as -0.115 with p-value 0.095. As for pulse vs. health history, we carried out gender and country controlled analysis and we discovered that the only significant correlation belongs to those students who are male Argentines. The correlation was 0.137 with significance of 0.086. This too requires further research, as planned for our next study. This implies that as a person's BMI increases, their heart rate decreases. BMI and the health habit composite score are significantly negatively correlated by a factor of -0.137. This implies that as the health habit composite score decreases, their BMI increases. To understand this correlation, it is important to note that a low health habit score indicates poor habits such as smoking, not eating daily fruits and vegetables, and not exercising properly. Thus having unhealthy habits is correlated to an increase in a person's BMI.
MAP and the health history composite score are significantly negatively correlated by a factor of -0.113. This implies that as the health history composite score decreases, the mean arterial pressure increases (Figure 2 ). To understand this correlation, it is important to note that a low health history score indicates poor family cardiovascular health such as parents who have heart failure, diabetes, high cholesterol, etc. Thus having poor family health history is correlated to an increase in a person's MAP. This is a trend that expands across both American and Argentine populations. MAP and health knowledge composite score are significantly negatively correlated by a factor of -0.148. This implies that as the health knowledge composite score decreases, mean arterial pressure increases. To understand this correlation, it is important to note that a low health knowledge score indicates the individual knows less about cardiovascular health (such as not knowing that smoking or high cholesterol is linked to cardiovascular disease,etc). Thus having poor health knowledge is correlated to an increase in a person's MAP. This is a trend that expands across both American and Argentine populations. BMI is significantly negatively correlated with health habits by a factor of -0.162, implying that as healthy habits increase, BMI decreases.
Correlation American Males

Correlation American Females
Independent T-Tests
To dig deeper into the relationship between the main CV risk factor and the four behaviors, we begin by considering a comparison of the means of the five factors as a function of the two countries, controlling for gender. We present these results in Figures 8 and 10 below. Figure 8 shows the results for female subjects, whereas Figures 10 details the results for male subjects. Figures 7 and 8 , it is evident that there is a significant difference in the between the means of the mean arterial pressure of the Argentine and American female populations. As T1 (from the T-test formula) representsArgentine females and T2 American females, it can be noted that Argentine female population has a significantly larger mean, mean arterial pressure (Figure 7) . Additionally, there are significant differences in the mean habit, health and knowledge scores between the Argentine and American female populations (Figure 8 ). Once again, the Argentine female population has significantly lower means in habit, health and knowledge scores. These low mean scores correspond to poorer health habits, health history, and health knowledge. From these two pieces of evidence, it can be inferred that populations with significantly poorer health habits, history and knowledge will have significantly higher mean arterial pressure. Thus prevalence of poor cardiovascular health behaviors corresponds to poor cardiovascular disease risk factor. Figures 9 and 10 it is evident that there is a significant difference between the means of the mean arterial pressure and the mean BMI of the Argentine and American male populations. As T1 represents Argentine males and T2 American males, it can be noted that the mean, mean arterial pressure and the mean BMI of the Argentine male population is greater than those of the American male population (Figure 10) . Additionally, there are significant differences in the mean habit, health and knowledge scores between the Argentine and American male populations (Figure 10 ). The Argentine male population has significantly lower means in habit, health and knowledge scores. These low means scores correspond to poorer health habits, health history, and health knowledge. From these two pieces of evidence, it can be inferred that populations with significantly poorer health habits, history, and knowledge will have significantly higher mean arterial pressure and BMI. Thus prevalence of poor cardiovascular health behaviors corresponds to poor cardiovascular disease risk factors. Additionally, prevalence of certain poor cardiovascular health behaviors (habit, history, and knowledge) corresponds to poor BMI, another cardiovascular health behavior. 
Argentina vs. American Males
Discussion
The purpose of this study was to examine young adult cardiovascular health. In doing so, we hypothesized that young adults with low prevalence of cardiovascular health behaviors would have low prevalence of cardiovascular health risk factors. Even though not every behavior was significantly correlated with the MAP risk factor,after thorough analysis we saw that, cross-culturally, correlations exist between CV risk factors and CV behaviors that are consistent in both populations.Health habit, health knowledge, health history, and BMI are all significantly correlated with mean arterial pressure (Figure 2) .
The AHA study found that ideal CV health is uncommon in young adult populations in the USA, Finland, and Australia by comparing the ideal CV health metrics against carotid intima thickness. While the prevalence of ideal CV health, as measured by cIMT, might be low in our populations as well, this study examined the relationship between CV health risk factors and CV health behaviors. The AHA study showed that there was an inverse association between ideal CV health metrics and the cIMT, thus risk factors and behaviors are associated with vascular health in the greater population [19] . By analyzing American and Argentine populations we showed that poor cardiovascular behaviors themselves are associated with poor CV risk factors. This is an important association because by controlling CV health behaviors, such as not smoking, exercising more, and maintaining a proper diet, CV risk factors can be controlled as well, leading to improved cardiovascular health.
T-tests showed that population groups with a higher CV risk factor (MAP) mean also had lower behavior means, indicating that populations with poor CV behaviors correlate with accumulation of CV risk factors (Figure 8,10 ).We can infer and speculate that a way to improve young adult CV health is to improve health habits and health knowledge, as improving health history is out of one's control.
A previous study in Brazil showed that young adults who consume a better, common Brazilian diet display healthier trends in regards to CV risk factors while those who have a poor, processed diet display more harmful trends. It is interesting to note that the study stated that the processed diet is similar to the Western type of diet among the American population. This included a variety of foods such as hamburgers, hot dogs, french fries, etc. In this study, diet was assessed by the consumption of fruits and vegetables, fast food, and soda [24] . Responses to diet questions were scored, in addition to other health habits, and was used to create a composite score. In the t-test analyses it was found that the American students had higher composite scores than did the Argentine students, thus the American students had healthier habits than did the Argentine students (Figure 7-10 ). This trend contradicts the results of the Brazilian nutrition study, however dietary components were not assessed in depth in this study as it was in the other. It is advisable to pursue this matter further and investigate the true differences in Argentine and American health habits. Consequently that type of investigation would be able to pinpoint which specific habit component affects, and to what extent, cardiovascular health.
CONCLUSION
Although we found consistency in data, there were a few anomalies that presented themselves. One major flaw: the CV component of heart rate. Correlation testing produced trends that we would not have expected, such as an increase in BMI correlated with a decrease in heart rate,and we are unable to accurately explain them (Figure 2,3,5,6 ). We hypothesize that these anomalies stem from slight errors in data collection methods. The public spaces prevented students from relaxing properly, and thus their reported heart rates were often skewed due to emotional responses to the methodology, such as anxiety. Although heart rate in the literature is not considered a cardiovascular behavior or risk factor, it was included in our study anyways because heart rate is so closely tied to function of the cardiovascular system. Due to erroneous results, we now know that we must correct methods in order to obtain more accurate data in order to investigate heart rate as a cardiovascular health indicator.
In order to more accurately pinpoint the most important behaviors that influence cardiovascular health we recommend an amended study that will analyze which specific behavior from the composite score has the most influence on CV health. This future study must be able to quantify young adult habits and knowledge through more in depth questioning, rather than binary questions. We realized that even though we were asking the same questions in both countries, these questions were not necessarily standardized. For example, an Argentine's perception of rigorous workout might be different than that of an American student. To better quantify our results we will need to ask more specific questions, such as "How many times per week do you engage in exercise in which your heart rate is within the target range for your age? (Age 20 = 120-170) [25] . By using surveys with more specific questions we would be able to quantify health behaviors more precisely and thus have a range of data with which to perform in-depth statistical analysis, instead of utilizing binary data compiled into composite scores. This more in-depth analysis would allow us to pinpoint the major contributing behaviors to poor CV health risk factors in each country, which would allow us to analyze how different aspects of culture and society contribute to cardiovascular health.
In conclusion, young adults with low prevalence of cardiovascular health behaviors have low prevalence of cardiovascular health risk factors. After thorough analysis we saw that, cross culturally, correlations exist between CV risk factors and CV behaviors that are consistent in both populations. Health habit, health knowledge, health history and BMI are all significantly correlated with mean arterial pressure. T-tests showed that population groups with higher CV risk factor means also had lower behavior means, indicating that populations with poor CV behaviors correlate with an accumulation of CV risk factors. Further investigation into these behaviors with improved methodology has been proposed to pinpoint the exact differences in cardiovascular health between the young adult populations of Argentina and the United States.
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